MDMX stability is regulated by p53-induced caspase cleavage in NIH3T3 mouse fibroblasts.
MDMX is a p53 binding protein, which shares a high degree of homology with MDM2, a negative regulator of the tumor suppressor p53. MDMX has been shown to counteract MDM2-dependent p53 degradation and to stabilize p53 in its inactive form. In this study: we identify two MDMX proteolytic pathways that control its intracellular levels, and show that MDMX post-translational processing may be regulated by p53. Mouse MDMX is cleaved in vitro and in vivo by caspase activity, between aminoacids 358 and 361, producing a p54 minor form. In addition, MDMX is subjected to proteasome-mediated degradation, which concurs to MDMX proteolysis mainly through degradation of p54. A D361A-MDMX mutant, resistant to caspase cleavage, exhibits prolonged intracellular lifetime in comparison to wild-type protein, indicating that caspase cleavage affects stability of MDMX protein probably by modulating its further degradation. Overexpression of exogenous p53 increases the intracellular levels of p54 product. Similarly, activation of endogenous p53 by adriamycin enhances MDMX cleavage and produces a marked decrease of its intracellular levels, while not affecting the D361A-MDMX mutant. In addition, the D361A-MDMX mutant lacks the ability to inhibit p53 transactivation in respect to wild-type MDMX, suggesting that MDMX caspase cleavage play an important functional role. In conclusion, our results demonstrate that, in analogy to MDM2, MDMX may be subjected to proteolytic modifications that regulate its intracellular levels. Moreover, decrease of MDMX protein levels following p53 activation suggests a p53-dependent regulatory feedback of MDMX function.